Regulation of tissue factor gene expression in human endometrium by transcription factors Sp1 and Sp3.
Prior studies indicate that tissue factor (TF), the primary cellular initiator of hemostasis, is persistently up-regulated in human endometrial stromal cells (HESCs) undergoing progestin-induced decidualization in vivo and in vitro. The mechanism underlying progestin enhancement of TF mRNA and protein levels in these cells involves transcriptional activation of the TF gene. Transient transfections of HESCs with the truncated TF promoters driving the luciferase reporter gene have demonstrated that the region spanning -111 to +14 bp retained differential progestin-enhancing effects. We now demonstrate that RU486 displays inhibitory effects on the progestin-induced TF promoter activity, confirming the involvement of the progesterone receptor. Since the TF minimal promoter (pTF 111 spanning -111 to +14 bp) contains three overlapping Sp1 and three Egr-1 sites, the present study determined whether Sp1 and/or Egr-1 were required for progestin-regulated TF expression. The results indicate that the three Sp1 sites are primarily responsible for both the constitutive and progestational activity of the pTF 111 promoter, whereas the Egr-1 sites have only a minor involvement in both activities. Overexpression of the Sp1 protein resulted in greater than a 6-fold induction in TF promoter activity. In contrast, no enhancement was observed when the Sp3 protein was overexpressed. The concomitant overexpression of Sp1 and Sp3 demonstrated that Sp3 completely blocked the induction of TF promoter activity by Sp1. Moreover, the addition of 10 nM mithramycin, a concentration that inhibits Sp1 binding to target DNA, blocked the progestational induction of TF mRNA expression. Immunohistochemical studies demonstrated increased Sp1 levels in perivascular stromal cells in secretory phase compared with proliferative phase endometria. In contrast, Sp3 expression was greatly decreased in stromal cells of secretory, compared with proliferative phase tissues. The levels of Egr-1 were low in both proliferative and secretory endometria. Immunocytochemistry of E2 vs. E2 + medroxyprogesterone acetate-treated HESCs demonstrated a dramatic reduction in Sp3 expression after progestin treatment, and Northern blots demonstrated progestational increases in Sp1 and reduction in Sp3 mRNA expression compared with controls. Taken together, our results demonstrate that progestin enhancement of TF gene expression in HESCs is mediated principally by Sp1. We propose that progestins regulate HESC TF gene expression in vivo by altering the ratio of Sp1 to Sp3 nuclear factors.